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power. But the "if" is a big one. It means,
among other th.ngs, buMdmg a container to hold 100-million degree
temperatures .
.
. hot enough to vaporize any known material.
Theoretically, this container problem could be solved by holding
the hydrogen reaction inside a powerful
magnetic field, a sort
of "magnetic bottle." But such a magnetic bottle would require
a series of huge costly magnets consuming a powerhouse
full of electricity. However, Westinghouse is already marketing a fist-sized
super conducting magnet that runs on virtually no power, yet
produces a field twice as intense as a conventional magnet
weighing 20 tons. Scientists believe that future developments
of these super magnets may provide the answer to the problem
of harnessing the energy of a hydrogen reaction. Perhaps you would be
interested in helping to develop this and many other challenging projects
at Westinghouse, an equal opportunity employer. For more information,
see our representative when he visits your campus, or write to
L H. Noggle, Westinghouse Educational Center. Pittsburgh 21, Pennsylvania.
You can be sure
'f 'fs Westinghouse.
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POWER APPLICATIONS
UNLIMITED
Electrically heaied church
LET YOUR IMAGINATION WORK
"Nothing new under the sun" . . . but always a better
way to apply what we know. This might be the motto
of a power sales engineer. Each of these pictures shows
an economically sound, practical, even revolutionary
solution to problems in the service area of the Wis-
consin Electric Power Company system. The power
sales engineer's job is to add new possibilities to the
already myriad uses for electricity.
The electrically heated Milwaukee church cost less
to build and competes favorably in heating costs with
similar churches using other fuels. Heat is pro-
grammed by electric time clock . . . The new Kim-
berly, Wis., high school will "climate-control" during
the school year for the cost of just heating a conven-
tional school. Electric air-conditioning permits un-
usual compact design . . . Electronic sortation unit
at General Merchandise Company, Milwaukee, proc-
esses most orders the day they are received, using only
12 employes
. . . Northernmost of its type and one
of the world's largest heat pump installations is being
installed in the new Headquarters and Research Cen-
ter of the Allen-Bradley Company, Milwaukee.
See us about an interesting career in power sales —
where engineering and sales ability are limited only
by your imagination.
All-Electric high school
.>
Electronic sortation line
Giant heat pump installation
WISCONSIN ELECTRIC POWER COMPANY
SYSTEM
Wisconsin Electric Power Co.
MILWAUKEE, WIS.
Wisconsin Michigan Power Co.
APPLETON, WIS.
Wisconsin Natural Gas Co.
RACINE, WIS.
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.suddenly, new hope in life
A man lies on the operating table, crippled with the exhausting tremors of Parkinson's disease. The surgeon
guides a slender tube deep inside the patient's brain until it reaches the target area. Then liquid nitrogen,
at 320 degrees below zero F., is fed to the end of the tube. Suddenly the trembling stops. The unearthly cold
kills the diseased cells . . . and a once desperate human being has been given a new chance in life. Medical
reports have indicated that not only Parkinson's disease but also other disorders causing tremor or rigidity
have responded to this new technique in brain surgery. The operation has been described as easier on the
patients than previous surgery, and they have been able to leave the hospital in a surprisingly short time.
Also, encouraging results are rejjorted on the use of cryosurgery, as it is called, to destroy diseased cells in
other parts of the body. Through its division, Linde Company, Union Carbide was called upon by medical
scientists for help in designing and making equipment to deliver and control the critical cold required in this
new surgery. This dramatic use of cryogenics, the science of cold, is an example of how research by the
people of Union Carbide helps lead to a better tomorrow.
A HAND IN THINGS TO COME
For information dcscribinf> the work in cryosurgery done
at the Neurosurgical Department of St. Barnabas Hospital, New York, write to:
Union Carbide Corporation, 270 Park Avenue, New York 17, N. Y. In Canada: Union Carbide Canada Limited, Toronto.
UNION
CARBIDE
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Must you join a giant company to work on big projects?
Take the Nuclear Ship Savannah.
Many giant companies helped build
her. Many smaller companies also
contributed significantly to her suc-
cess. In fact, her most significant
feature—the reactor—was designed
and built by Babcock & Wilcox.
B&W is large enough to win con-
tracts for big projects. 1961 sales,
for example, were more than $300
million. And every year, B&W in-
vests many millions of dollars in re-
search and development. B&W of-
fers many other advantages of the
large company: formal training pro-
gram, paid tuitions, wide variety of
job openings (16 plants in 8 states),
plus the security and benefits of a
large 95-year-old organization.
B&W is small enough to give you
a chance to work on big projects
early in your career. There are 150
larger industrial companies in the
U.S. Growth opportunities are enor-
mous. Yet only 58 bachelor-ievel
students will be hired in 1963.
B&W has interesting job openings
for graduate and undergraduate
engineers and scientists, including
M.E., E.E., Ch.E., Met.E., Cer.E.,
chemist and physicists. You can get
more information by writing J.W.
Andeen, The Babcock & Wilcox Co.,
161 E. 42nd St., New York 17, N.Y.
Babcock & Wilcox
Tec/i Says . . .
Which Shall It Be-
STATIC or PROGRESSIVE Activities?
With over 240 extra-curricular activities, clubs,
and honoraries to choose from, virtually every student
participates in at least one extra-curricular activity
during hii college career — indeed, most students
actively engage in more than one. Yet when does a
student obtain that feeling of satisfaction which re-
sults from a job well done?
Quite often students become so engulfed in the
time consuming routine phases of their activity that
they full to take an overall long-range connoisseur's
view of their efforts. True, following the guidelines
established by your predecessors is often more eco-
nomical and sometimes more desirable, yet there is
no guarontee the direction of movement or the stand-
ards of development are the most current, economical,
or constructive. For instance, TECH has been pub-
lished since 1885. Yet the original, 6"x9", highly
technical, civil engineering quarterly publication is
quite a contrast to the 1962, 8%"xl 1 Vi", monthly
publication designed to interest all technically orien-
tated students. These significant changes were clearly
not automatic but the product of careful and conscious
student planning.
Understandably it is easier to follow a rut and
accelerate with no concern for direction. But before
a student puts his efforts to the grindstone, he should
pause for a breath of virgin ozone and o moment
of rumination . . . collect his thoughts and opinions
along with his predecessors' and advisors' — then
think, ask, listen, and utilize.
Only after he has exposed and scrutinized all
avenues of improvement and utilized all his resources
can a student truly exonerate himself and enjoy the
ultimate satisfaction of a job well done. Whether
the scrutinizing takes the form of conferences, tele-
phone calls, personal contacts, or all three is unim-
portant. The main requirement is that it is conscious
and continuous. TECH is sure other students will find
as we have that a seemingly routine activity can
become a progressive, vibrant, and edifying experi-
ence requiring less effort and displaying a more in-
dustrious product.
PROGRESSIVE!
The Tech staff and guests enjoyed dinner in
Allerton House's cafeteria.
The conference was conducted as an informal
round table discussion.
As a part of its constant quest for improvement,
the staff of the ILLINOIS TECHNOGRAPH held its an-
nual conference at the University of Illinois' Allerton
Conference Center, Monticello. Guest speakers were:
Dean William L. Everitt, College of Engineering, who
represented the administration's viewpoint; Paul Mc-
Michael, Publisher, lllini Publishing Company, who
elucidated TECHNOGRAPH'S relationship with the IPC;
and TECH'S faculty advisors - Prof. Robert W. Bohl,
Metallurgy; Prof. E. C. McClintock, General Engineer-
ing (technical writing); and Paul Bryant, Engineering
Publications Office.
The morning session was highlighted with a round-
table discussion. The major topics discussed were the
magazine's publication policy, circulation coverage,
advertising outlets, continuity of staffs, and other as-
pects pertinent to a successful magazine. A new sys-
tem for staff unity was developed along with a re-
organization of the editorial staff to give it greater
responsibilities. An improved public relations depart-
ment was organized and improved circulation pro-
cedures were adopted to reach more campus engi-
neering students and faculty members. New ideas for
obtaining local as well as national advertising were
also discussed.
The afternoon session was utilized to orient new
staff members and plot an appropriate course for
the current semester. Each staff manager provided
an epitome of his staff's responsibilities with an em-
phasis on the areas of potential improvement.
G. M. D.
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ELECTRONIC BLACKOUT
..A STIMULATING AREA FOR CREATIVE ENGINEERS
When a space vehicle slants back into the earth's
atmosphere at mission's end, a curtain of silence lasting
minutes closes between it and its tracking earth sta-
tions. A similar communications blackout occurs dur-
ing the space firing of rocket engines. Villain is
intense heat generated during re-entry and rocket fir-
ing which leads to ionization of atoms and disturbs or
blots out radio frequencies.
Q Because this phenome-
non represents an obstacle
to remote control of space vehicles, Douglas scientists
are studying its exact causes. Work is in progress on
methods ofmodulating or eliminating this interference.
The above is only one of hundreds of interesting assignment
areas at Douglas. If you are seeking a stimulating career
with an organization in the thick of the most vital programs
of today and tomorrow, we invite you to contact us. Write
to Mr. S. A. Amestoy, Douglas Aircraft Company,
3000 Ocean Park Boulevard, Santa
Monica, California, Dept. 600-M DOUGLAS —
THE TECHNOGRAPH
The Dean's Page
STARTING SALARIES
AND ADVANCEMENTS
"Will I be able to find employment
when I graduate?" "Is the demand for
engineers really as great as the general
public is led to believe?" "Can gradu-
ate education be justified financially?"
"What kind of salary increases can en-
gineers expect?"
These are only a few of the questions
commonly asked by undergraduate en-
gineering students and by educational
counselors. Recent surve\s published b\
Mrs. Pauline Chapman, Placement Di-
rector in the College of Engineering at
the University of Illinois provide either
complete or partial answers to many of
these questions.
Mrs. Chapman's Annual Surve\'
(Table 1) shows the trend towards in-
creased salaries for students completing
a bachelors degree. The increase from
$481 in 1957 to $577 in 1962 is near-
ly a 20'( increase and is slightly greater
than the increase in the cost of living
or general economy in the same period
of time.
By Dean H. L. Wakeland
The fact that we have nearly as man\'
companies interviewing as we have sen-
iors indicates that the acceptance and
demand for University of Illinois engi-
neering graduates is excellent. If each
company interviewing were able to hire
one engineer, each year, we would just
barely have enough graduates. The total
number of interviews and the number of
inter\iews per company, per day, have
not changed significantly during the past
five years, indicating that the demand
for engineers has been consistent during
this period.
It is estimated that five engineering
positions exist for each engineering grad-
uate. Yet, with such a large demand en-
gineering enrollments have continued to
drop during the past few years. Al-
though high salaries should not be used
to lure young people into engineering,
it should be pointed out that the high
salaries indicate a great demand which
would not exist if the opportunities were
not great.
Table 1
Five Year Salary Survey of the 1957 Graouates from the
College of Engineering, University of Illinois
Engineering
Up-to-date road maps and special vacation guides are available at the more than 22,000 Phillips 66 Service Stations.
Interested in going places?
Phillips, as a major producer and marketer of automotive
fuels and lubricants, likes to see every car owner go places.
As a company that has grown from a small crude oil producer
in 1917 to its present position as a major oil company en-
gaged in many diverse and expanding enterprises, we also
like to see career-minded employees "going places."
Today, Phillips employees continue to "go places" because
their company is actively engaged in such growth enterprises
as the production and marketing of polyethylene plastics,
synthetic rubber, oil furnace carbon black, and nitrogen fer-
tilizers ... as well as being one of America's most progres-
sive marketers of petroleum products. Phillips is also the
world's largest producer-marketer of liquefied petroleum gas;
leads the oil industry in the production of natural gas and
the sale of natural gas liquids. The company is an oil industry
leader in research, development, and patents. Phillips also
produces several hundred special hydrocarbon compounds
for the chemical industry.
Outstanding career opportunities with Phillips Petroleum
Company are made possible because of its growth and di-
versification. Opportunities exist for engineers, chemists,
geologists, mathematicians and physicists ... in the fields of
geology, geophysics, oil and gas production, computer pro-
gramming, petroleum processing, marketing of petroleum
products, and transportation.
College graduates who seek opportunity to assume greater
responsibilities will find a career with Phillips rewarding and
exciting. Phillips is an equal opportunity employer. For com-
plete information write to our Employee Relations Depart-
ment. Arrangements for an interview with a Phillips Repre-
sentative can be made throughyour College Placement Office.
PHILLIPS PETROLEUM COMPANY
Bartlesville, Oklahoma
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The sky is not your limit
You're looking at an historic first — a 238,857 mile lunar
bull's-eye scored by a team of scientists from Raytheon and
the Massachusetts Institute of Technology, using a powerful
new Raytheon-developed laser light beam. This success typifies
the far-ranging variety of advanced projects challenging young
engineers and scientists at Raytheon today.
For EE's, math and physics majors— in all the varied
fields of engineering and science— Raytheon offers unlimited
opportunity for growth and continuous advancement.
Personal career development is encouraged by a wide
variety of educational assistance . . . seminars, special courses
to meet indi\idual needs and work-study programs leading to
advanced degrees from renowned universities are all available.
You may well qualify for one of the exciting, career-
building projects underway at Raytheon. Originality, imagina-
tion and high technical competence are your tools— the
rewards are prompt and appropriate for success.
For detailed information, arrange an on-campus inter-
view through your placement director or write G. W. Lewis,
Manager of College Relations. Raytheon Company. Executive
OflSces, Lexington 73, Mass. An Equal Opportunty Employer.
Raytheon offers opportunities for BS, MS and
Ph.D. levels in • Solid State • Microwave Electronics
• Infrared • Lasers • Communication & Data Processing
• Radar • Missile Systems • Sonar • Electron Tube Technology
RAYTHEON
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THE WANKEL ROTARY ENGINE
Edited by Bill Small
from an article by
Boyd Harrold
Figure 1 Cycloid
N. S. U. Werke of Necicarsulm,
Germany, amazed the automotive in-
dustry in 1959 by introducing an un-
usual engine which replaces the shuttle
of ordinary pistons by a three lobed
rotor. This combination of features of
the common internal combustion engine
and tlu' turbine promises a 300''( in-
crease in efficiency of the power per
weight and size ratio. Also, it is quiet,
almost vibrationless, economical to man-
ufacture and operate, and relatively
maintenance-free since it has only two
major moving parts. Experimental mod-
els of this unique rotary gasoline en-
gine, designed by Felix Wanicel for the
German manufacturer of motor vehicles
including the Prinz automobile, are al-
ready in use driving pumps, and others
will power the Prinz in the near future.
Curtiss-Wright has acquired a limit-
ed franchise in the United States for
production of models over 1(X) hp. By
1961 thev had built models with a 61.1
cubic inch chamber displacement which,
it is believed, have been tested for sev-
eral thousand hours without causing
enough wear to have a significant effect
on performance. Curtiss-Wright is said
to be able to start production line oper-
ation in the near future. It is not yet
Icnown whether air-craft, marine, and
industrial engines of this type will be
produced. Unfortunately, they have not
released test data, but it is believed that
some decrease in the exceptional per-
Figure 2 Epicycloid Figure 3 Eptricnoid
10 THE TECHNOGRAPH
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FUtL INTAKE
COMPRESSION
IGNIT/ON
-SPARK PLUC?
-BEfolNNINcS EXHAUST
Figure 4 Firing Cycle
toniiance of the eiiginee will occur in
the larger nioilels.
In a sense, the engine does ha\e pis-
tons forced by the ignition of a gas-air
mixture, but the roughly triangular "pis-
ton" rotates eccentrically within an epi-
trochoidal combustion chamber, its three
apexes always touching the walls. This
creates three cavities within the chamber
which constantly vary in size to com-
plete the operations of a cycle : fuel in-
take, compression, expansion after igni-
tion, and. finally, exhaust. Though the
operation is standard four cycle, there
are three power "strokes" for each revo-
lution.
A definition of an epitrochoidal cham-
ber can be effected progressing from the
definitions of simpler figures, the cy-
cloid and epicycloid. The cycloid ( Fig.
1 ) is the locus traced by a point (P) on
the circumference of a circle while it is
rolling along a straight line. If this
circle were rolling around the circum-
ference of another ( base circle ) . the
figure produced would be an epicycloid
(Fig. 2). If the point (P) lies neither
on the circumference nor at the center
of the rolling circle, the figure traced
would be a prolate cycloid or epitro-
choid, the shape of the N. S. U.-\Vr.n-
kel chamber (Fig. 3). The ratio of the
base and rolling circle diameters must
be exactly 2 : 1 for the engine chamber.
The unusual design of the X. S. L.-
Wankel engine gives these improved
performance features:
*Concentrated power, a high ratio of
horsepower to displacement. The first
experimental engine developed 3.8 horse-
power per cubic inch. In comparison.
the average U. S. stock-car engine sel-
dom produces over one horsepower for
the same displacement. If the ratio
would hold true for larger models, a
rotary unit the size of a 1962 Ford en-
gine would yield more than 1 500 horse-
power. Such theoretical scaling-up. how-
ever, is not likely to prove accurate.
^Light weight. The fiirst engine con-
tained 1.3 pounds of metal for every
unit of horsepov.-er. Thus, a pounds to
power ratio of .83 is possible.
*Low initial cost, depending, of
course, on the pricing practices of the
manufacturer. Despite the unusual shape
of the combustion chamber and the pre-
cision sealing it demands, X. S. L.
claims the engine would be easily mass-
produced. The moving parts are simple:
a triangular rotor and straight output
shaft.
*Economy in operation. In an engine
having a displacement of 250 cubic cm.
and developing 31 bhp at 5,5()0 rpm,
the fuel consumption is 0.5-0.6 lb bhp-
hr comparing favorably with the more
common engine displacement of 498
cubic cm. which hits a fuel consumption
of 0.52-0.56 lb bhp-hr. Lubrication is
effected by adding small amounts of oil
to the gas (2.5 oimces per gallon).
More astonishing, the engine functions
v.-ell on gasolines of octane ratings as
low as 43. Yet the compression ratio is
relatively high, between 7.5 and 8.5:1.
Impressive resistance to damaging
"knocking" is basic to the design; intake
is on one side, exhaust on the other.
There are no "hot spots" (eg. the ex-
haust valve in ordinary engines) to de-
tonate incoming fuel.
*Simple ignition system. The ignition
system follows closely the pattern of
motorcyles and has caused little difficul-
ty. However, the spark plug must have
a higher heat \alue than the one used
in ordinary piston engines.
*Little vibration. There is a pleasant
absence of the "shake" of reciprocating
machinery, although the smoothness of
a turbine is not achie\ed because there
is a counter-weight and an off-center
rotor.
* Responsiveness. The greatest power
is delivered at the high rpm of which
the engine is capable, but it also delivers
substantial output at low speeds since it
has a minima! torque curve. This makes
it possible to take inclines and turns
with little down shifting, possibly allow-
ing the use of a simple transmission.
On the other hand, the unusual de-
sign of the engine presents the follow-
ing difficulties:
*Size limitations. Some engineers sus-
pect that the larger rotary engines will
not equal the performance of the 7.6
cubic inch prototype or that of the 250
cubic cm. model described above. Since
Curtiss-W right has the only large en-
gine (61.1 cubic inches) and refuses to
release any data on it. this is still an
open question.
"Cooling. The combustion chamber
has a water jacket like an ordinary cyl-
inder, but the rotor is partially cooled
by incoming fuel which must enter on
the side away from the combustion area,
decreasing its effectiveness.
((jontiniud on page 33, folunin 1
)
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Engineers
In Choosing a Career,
Consider these
Advantages—
W
LoCdtion: Fisher is basically an "Engineering"
company with 1,500 employees located in a
pleasant midwest community of 22,000.
It's less than 10 minutes to the Fisher plant
from any home in Marshalltown.
Type of work: You'll become a member of
an engineering team that has produced some
of the outstanding developments in the field
of automatic pressure and liquid level controls.
Growth : Fisher's products are key elements
in automation which assures the company's
growth because of the rapid e.xpansion of
automation in virtually every industry.
Advancement: Your opportunity is
unlimited. It is company policy to promote
from within; and most Fisher department
heads are engineers.
\r
'it'
^ TMWIIlirllTlMiMM iBilliy
«r*
If you want to begin your engineering career
with one of the nation's foremost research and
development departments in the control of
fluids, consult your placement office or write
directly to Mr. Cecil Johnson, Chief Engineer,
Fisher Governor Company, Marshalltown, la.
/f /f flows through pipe
anywhere in the world
chances are it's controlled by. flSHEH
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Variety: the spice of life
at American Oil
by prn. ^c^^^
"When I was first interviewed by American Oil
representatives I was told I'd be given a free
hand in guiding a wide variety of projects. This
promise has certainly been kept!"
Jim KoUer, 25 years old, came to American
Oil right out of the University of Wisconsin
where he earned his Bachelor of Science degree
in Chemical Engineering. An Evans Scholar at
Wisconsin, Jim describes his job at American Oil
this way: "I work on basic chemical engineering
problems, specializing in reactor design and
process development problems. Before a process
can go commercial, it must be tested in pilot
plants. That's where I come in." Jim wants to
stay in the technical research area, and plans
to enroll in the Illinois Institute of Technology
night school for courses in advanced mathematics.
The fact that many gifted and earnest young
men like Jim KoUer are finding challenging careers
at American Oil could have special meaning for
you. American Oil offers a wide range of new
research opportunities for: Chemists— analytical,
electrochemical, inorganic, physical, polymer,
organic, and agricultural: Engineers— chemical,
mechanical, metallurgical, and plastics: Masters
in Business Administration with an engineering
(preferably chemical) or science background;
Mathematicians: Physicists.
For complete information about interesting
careers in the Research and Development Depart-
ment, write: D. G. Schroeter, American Oil
Company, P.O. Box 4.31, Whiting, Indiana.
IN ADDITION TO FAR-REACHING PROGRAMS INVOLVING FUELS,
LUBRICANTS AND PETROCHEMICALS. AMERICAN OIL AND ITS
AFFILIATE, AMOCO CHEMICALS. ARE ENGAGED IN SUCH
DIVERSIFIED RESEARCH AND DEVELOPMENT PROJECTS AS:
New and unusual polymers and plastics • Organic Ions under electron
Impact • Radiation-Induced reactions • Physiocliemlcal nature of
catalysts • Fuel cells • Novel separations by gas ctiromatography •
Application of computers to complex teclinical problems • Synthesis
and potential applications for aromatic acids • Combustion phenomena
• Solid propellants for use with missiles • Design and economics:
new uses for present products, new products, new processes • Cor-
rosion mechanisms • Development of new types of surface coatings.
STANDARD OIL DIVISION
AMERICAN OIL COMPANY
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da Who? da Vinci
by Bill Small
illustrated by Bill Steiner
\i there is one thing that a student engineering
magazine doesn't need, it's another article on
Leonardo da Vinci. But this is not just "another
article" on good old da Vinci. It is the first article
which exposes his true motivations and difficulties.
Figui'e 1 Figure 2
c^ %
14 THE TECHNOGRAPH
Figure 3
As you will find in any dictionary, if
you are inclined to read books like that,
T/eonardo da Vinci was an Italian paint-
er, sculptor, architect, scientist, musi-
cian, and natural philosopher. ( He was
not just an Italian painter, occasionally
he would paint a Greek, a Spaniard, and
sometimes, when he had nothing better
to do, he would paint himself). But
all this took a lot of work, and even
though he had sixty-seven years in which
to do it, he was pressed for time now
and then. Rut he was not too handsome,
so he wouldn't have had much social
life even if he had not been so busy all
the time. He did most of his painting
in this youth, which is pretty remark-
able when you remember that they did
not even teach finger painting at da
Vinci PS 206 where Lee went as just a
runny-nosed little genius. In fact, he
had done about all the painting he cared
to do before he was even grown up.
When he did grow up, he decided to
play with other kinds of toys, so he
turned to science. One of the sciences
he turned to was engineering, and was he
surprised, because it was in even worse
shape then than it is now. So he decided
to think up some ideas which would not
be appreciated by people of his day,
since he read in a book somewhere that
this was a sign of people who were
ahead of their times. Here are a few of
Leonardo's designs which he dreamed up
all by himself in the same century that
Columbus left Italy for Spain, where
he figured he would h.ive a better chance
to get money to go yachting.
Figure 1 shows a parachute. I know
it doesn't look like a parachute, but Lee
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was not too good at sewing. Anyway, it
was twelve yards square by twelve yards
high. Lee was not a lot better at math
than he was at sewing. The box repre-
sents a man ; we tried to get the editor
to pose for the picture, but he just
mumbled something about the dean's ap-
proval and left. Leonardo did little to
develop the idea any further since there
v.eren't any more Vinicians who
needed a parachute after he in-
vented it than there were before. Any-
way, he wanted to think of an idea that
was not full of air. He tried to invent
something that would fly by a man's
pushing pedals and moving his arms.
.u\i\ the like, but he couhln't get the
Italian Aerona\itics Administration's ap-
proval on any of this stuff. Someone
named Victorio Tanny bought them all,
picked them up, and went away mum-
bling something about fat Vincians.
Nearly every inventor tried to make a
perpetual motioti machine, so Lee
thought he had better get started on one
of those. I'igure .^ shows his design for
the machine; but I won't bother to ex-
|ilain it, because it didn't work anifway.
Besides that, Lee figured even if he
made one, he woulii not be around long
enough to verify the outcome.
He soon began to design war equip-
ment. There was a better market for it
than for perpetual motion machines and
he thought he'd give it a try. Figure 2
shows one of these ingenious devices.
The horizontal bar was intended to
knock the enemies' ladders off the wall,
but e\ery time he got a working model
finished, his nu'stress woidd start hang-
ing out laundry on it. So he gave that
\ip too.
By this time, he was pretty mad be-
cause Edison hadn't been around yet,
and he was spending an awful lot of
money on candles to work all night by,
with very little return. He took his
anger out on his tools, and thumbs,
while he invented another war machine.
This one. Figure 4, was pushed from
the center by two strong horses (or four
weak ones). It had sharp blades on
front that went round and round and
round which were designed to literally
shred the enemy to pieces. 1 think may-
be he should have stuck to art.
"D
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Assigmneirh
DuJtaabfrake
that willmake
its own
adjustments
It's now a fact: every Ford-built car in '63 has self-adjusting brakes
"Give us 3 brake," Ford Motor Company engineers were told, "that
will automatically compensate for Iming wear whenever an adjustment
is needed—and make it work for the entire life of the lining."
Tough assignment— but not insurmountable. Today, not only does
every Ford-built car boast self-adjustmg brakes, but the design is so
excellent that adjustments can be made more precisely than by hand.
This Ford-pioneered concept is not complex. Key to it is a simple
mechanism which automatically maintains proper clearance between
brake drum and lining.
Self-adjustment takes place when the brakes are applied while backing
up. This adjustment normally occurs but once in several hundred
miles of driving. The brake pedal stays up, providing full pedal
reserve for braking.
Another assignment completed— and another example of how Ford
Motor Company provides engineering leadership for the American Road.
MOTOR COMPANY
The American Road, Dearborn, Michigan
PRODUCTS FOR THE AMERICAN ROAD • THE HOME
THE FARM • INDUSTRY • AND THE AGE OF SPACE
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250,000 rpm/-452° P
Miniature turboexpander permits major breakthrough
in cryogenics
.
. .Temperatures ranging from — 200°F to
—452°F are achieved by converting gases such as helium
and nitrogen into a liquid state.
When cryogenic liquids circulate over an object, the
moving molecules within come virtually to a stop. This
abnormal condition makes some metals superconductive and
extraordinarily sensitive to any form of electrical energy.
Military and commercial applications include increas-
ing the effectiveness of ground and airborne detection, navi-
gation and communication systems, shrinking the size of
computers and solving specialized space cooling problems.
A leader in cryogenic cooling and lighlweiglit turbo-
machinery, Garrett-AiResearch is now developing a closed
cycle cryogenic system to compress and then expand (boil
off) the low temperature gas into its supercold liquid stale.
The tiny turbines within the system run on air hearings
and eliminate all rubbing surfaces. Much greater systetn
reliability and long life is the result ... another major ad-
vance by Garrett in the exciting new science of cryogenics.
For information about other interesting projects and the
many career opportunities with The Garrett Corporation,
write to Mr. G. D. Bradley in Los Angeles.
Garrett is an "equal opportunity" employer.
THE GARRETT CORPORATION • AiResearch IVIanufacturing [Divisions • Los Angeles 9,
California • Phoenix, Arizona • other divisions and subsidiaries: Airsupply-Aero Engineer-
ing • AiResearch Aviation Service • Garrett Supply • Air Cruisers • AiResearch Industrial
• Garrett Manufacturing Limited • Garrett International S. A. • Garrett (Japan) Limited
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Something New . .
Engineering Employment Opportunities
By Gary Daymon, EE. '64i
Many words have been written and
spoken concerning the seemingly asymp-
totic increase in the demand for engi-
neers and scientists. According to the
National Science Foundation, between
1953 and 1959 alone there were over
221,000 additional engineering jobs cre-
ated. It has been estimated that by 1971
industry will need 45'!( more engineers
than at the present time.
These facts and predictions are in-
deed very encouraging to the potential
engineer. Only recently, however, has a
systematic attempt been made to statisti-
cally analyze the demand for engineers
and scientists. Deutsch and Shea, Inc.
(advertising), of New York is now pub-
lishing a month by month Engineer/
Scientist Demand Index (See Fig. 1),
which promises an exact means of ef-
fectively following the demand for tech-
nical manpower.
The information provides current
data on the volume of recruitment ad-
vertising in major newspapers and tech-
nical journals throughout the nation.
The three major types of recruitment
advertising represented by the index are
:
classified ads in newspapers, display ads
in newspapers, and technical journal
ads.
With a 1960 index of 100 it is pos-
sible to readily spot any significant
changes in the technical manpower de-
mands since 1960. Since ESDI has been
in existence only two years, however,
it is impossible to draw any long-range
conclusions at the present time. Yet
over a long period of time this monthly
index could prove invaluable to govern-
ment agencies, technical and scientific so-
cieties, and university placement offices
as well as the potential engineer. With
only a two year history ESDI has al-
ready revealed several apparent trends.
For instance, the yearly increase in
the demand for engineers and scientists
can be observed from the average 1960-
61 index of 92.9 as compared to the avv
erage 1961-62 index figures of 122.3.1
Obviously this 30.2 index difference iii
quite an encouraging improvement face
tor between the two years. From thrt
January to July 1962 bulge in the inn
dex, the 1962 increase should be even
more impressive thus leading to monp
enthusiastic predictions of the future dec
mands for engineers.
The potential engineer should rer
member, of covn'se, that these statisticc
include very little college recruiting efl
forts and apply largely to ads in large
newspapers. As a result, many if noti
most ads are for experienced engineer?)
The potential engineer can benefit froni)
the index, however, by obtaining a monr
accurate view of the future demands fon
engineers by observing past and currenri
trends. Indeed, it is doubtful if an;i
other profession experienced a thirt;
per cent increase in job opportunitie
last year. <<
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Advanced Systems Planning
Advanced Phased Array Antennas
Aerospace Systems Research
Airborne Instrumentation
Command & Control Systems
Communication Techniques Research
Computer Research
Data Processing & Display Systems
Digital Control Systems
Detection Systems
Electronic Countermeasures
Ground Support Systems
Information Handling Systems
Intelligence Systems
Microwave Research
Microelectronics
Missile Guidance Systems
Navigation Techniques
Operations Research
Radio & Radar Research
Reconnaissance Systems
Receiver Design
Solid State Devices
Satellite Tracking Systems
Simulator Systems
Systems Integration Techniques
Transistor Applications
Electronic Engineers, Physicists,
Mathematicians - BS, MS, PhD
Electronic Counter-Countermeasures
Speech & Character Recognition Research
UHF-VHF Circuit & Component Design
30 ways to
waylay opportunity
at SYLVAN I
A
ELECTRONIC SYSTEMS
R&D openings exist in all 30 areas detailed at the left.
SYLVANIA ELECTRONIC SYSTEMS Is a major division of
Sylvania Electric Products Inc., a subsidiary of General Tele-
phone & Electronics Corporation. The division has over-all
responsibility for systems management of GT&E's major
government projects, coordinating the broad defense systems
capabilities of the various GT&E subsidiaries.
Within this rich mosaic of technical effort, any electronic
engineer or scientist is practically certain to find an assign-
ment which reflects his individual interests and provides a
pathway for rapid professional growth.
Current openings are distributed over the 17 laboratories
within the division. A talented man can concentrate on the
field of his choice at one laboratory, or move freely anywhere
within the complex as his career advances. He can become a
technical specialist or develop the broad background required
to enter large-scale systems engineering.
Sylvania Electronic Systems, established late in 1954, now
has over 6,500 employees in six different operations (approxi-
mately 2,300 engineers and scientists). There are three main
locations: Western Operation (suburban San Francisco), Cen-
tral Operation (suburban Buffalo) and Eastern Operation
(suburban Boston). Also near Boston are operations serving
the entire division: Applied Research Laboratory; Product
Support Organization; Systems Engineering and Management
Operation.
For further information on specific assignments, contact your
College Placement Office or write directly to Mr. D. W. Currier.
'^\)YLAANIA ELECTRONIC SYSTEMS
GovcrniiK^iit Systems Manafjcnunt XtS^j
GENERAL TELEPHONE &ELECTRONICS^
40 Sylvan Road-Waltham 54, Massachusetts
U.S. Citizenship Required - An Equal Opportunity Employer
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AT PRATT S. WHITNEY AIRCRAFT.
YOUR EYES CAN BE ON THE STAR
/
20
SPECIALISTS IN POWER
. . .
POWER FOR PROPULSION-POWER FOR AUXILIARY SYSTEMS.
CURRENT UTILIZATIONS INCLUDE AIRCRAFT, MISSILES, SPACE VEHICLES, MARINE AND INDUSTRIAL APPLICATIO
THE TECHNOGRAPH
hT YOUR FEET MUST BE ON THE GROUND
The glamour and excitement of space age programs often obscure a fundamental fact. It is simply
that farsightedness must be coupled with sound, practical, down-to-earth engineering if goals are
to be attained. This is the philosophy upon which Pratt & Whitney Aircraft's position as a world
leader in flight propulsion systems has been buik.
Almost four decades of solid engineering achievement at Pratt & Whitney Aircraft can be credited
to management's conviction that basic and applied research is essential to healthy progress. In
addition to concentrated research and development cfl'orts on advanced gas turbine and rocket
engines, new and exciting effects are being explored in every field of aerospace, marine and industrial
power application.
The challenge of the future is indicated by current programs. Presently Pratt & Whitney Aircraft
is exploring the areas of technical knowledge in magnetolndroclyiiainics . . . ilwnnionic and ilu-niio-
elcctric conversions . . . hypersonic propulsion . . .fuel cells and nuclear power.
If you have interests in common with us, if you look to the future but desire to take a down-to-earth
approach to get there, investigate career opportunities at Pratt & Whitney Aircraft.
To help move tomorrow closer to today, we continually seek ambitious young engineers and scientists. Your de-
gree? It can be a B.S., M.S. or Ph.D. in: MECHANICAL . AERONAUTICAL . ELECTRICAL . CHEMICAL and
NUCLEAR ENGINEERING • PHYSICS • CHEMISTRY • METALLURGY . CERAMICS • MATHEMATICS . ENGI-
NEERING SCIENCE or APPLIED MECHANICS. The field still broadens. The challenge grows greater. And a future of
recognition and advancement may be here for you.
For further information regarding an engineering career at Pratt & Whitney Aircraft,
consult your college placement officer or write to Mr. William L. Stoner,
Engineering Department, Pratt & Whitney Aircraft, East Hartford 8, Connecticut.
Pratt &Whitney fiircraft - s-oPu.Ty.
CONNECTICUT OPERATIONS EAST HARTFORD, CONNECTICUT
FLORIDA OPERATIONS WEST PALM BEACH, FLORIDA An E,uol Oppo,.un;,y Employer
DIVISION OF UNITED AIRCRAFT CORP.
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Home Heating Research
Research on electrical heating for
homes is being conducted at the Univer-
sity of IHinois this fall under the spon-
sorship of the Edison Electric Institute.
It is being conducted by the University's
Small Homes Council - Building Re-
search Council, and the Department of
Mechanical and Industrial Engineering.
The new project will include the
evaluation of comfort provided by vari-
ous types of electrical heating systems
(including both radiant and convection-
al heating), various factors such as in-
dividual room controls, effects of ven-
tilation and moisture, architectural and
construction requirements, and installa-
tion methods.
This project should provide the pub-
lic with an unbiased source of informa-
tion concerning electrical heating, ad-
vance knowledge and practice in the
field of home comfort, and provide the
electrical industry with information val-
uable to the extension of electrical heat-
ing for homes.
The residence used in the investiga-
tion has eight miles of wire built into
it to permit immediate determination of
temperature at 472 locations throughout
the structure. Weather data such as
wind velocity, temperature, and hours
of sunshine is also recorded.
The experimental house is being
leased from the National Warm Air
Heating and Air Conditioning Associa-
tion whose research, meanwhile, will in-
volve a study of filters and air cleaning
devices to be made under controlled con-
ditions in the university's engineering
laboratories. Heating research which the
Warm Air Association started at Illi-
nois in 1918 has completely revolution-
ized the home heating industry.
The University of Illinois has be-
come a world center of home heating
and air conditioning study and informa-
tion. As early as 1924 the Warm Air
Association built at the University of
Illinois the world's first house specifical-
ly designed to investigate heating luider
actual home conditions. Successive re-
search houses have reflected new prob-
lems and changing public taste in homes.
The house mentioned above is a typical
split-level.
Boris W. Hrychewicz will be direct-
ly in charge of the new project, work-
ing under Prof. Rudard A. Jones, di-
rector of the Small Homes Council-
Building Research Council, and Prof.
Warren S. Harris, who heads all heat-
ing research in the Department of Me-
chanical and Industrial Engineering.
NEWS
ind AT
VIEWS
Civil Engineering Faculty
Honored
Eor the second year in a row the
University of Illinois Civil Engineering
Department has been recognized with
multiple awards for its research work
by the American Society of Civil Engi-
neers. Two members of its staff, Prof.
Ven T. Chow and Dr. William J. Hall,
have been awarded research prizes. Last
year, awards went to Profs. William H.
Munse and Anestis S. Veletsos.
The Research Prize, consisting of a
check for $100 and a certificate, was
established in 194b, with the first award
being made in 1949. Research prizes are
awarded to members of the Society for
notable achievements in research related
to civil engineering. Presentation of the
awards to Chow and Hall will be made
during the next meeting of the Society
in February at Atlanta, Georgia.
Dr. Chow, a University of Illinois
staff member since 1958, is Professor of
Hydraulic Engineering and is presently
directing the teaching and research pro-
grams in hydraulic engineering. He is
one of nine faculty members recently ap-
pointed associate members of the Uni-
versity's Center for Advanced Study,
which was established to encourage cre-
ative achie\ement and scholarship by
providing recognition to scholars of the
highest distinction. He was recommend-
ed for the Research Prize for "an out-
standing contribution to the knowledge
of flood protection and farm drainage."
He is author of "Open-Channel Hy-
draidics," a well-known book in that
field. He is also a consulting editor for
Hydraulic Science and Engineering for
the McGraw-Hill Book Co., Inc., and
the editor of "Advances in Hydro Sci-
ence" for Academic Press, Inc.
Dr. Hall, Professor of Civil Engi-
neering and director of a number of re-
search projects in brittle fracture me-
chanics at the University of Illinois, is
cited for "outstanding contribution to
knowledge in the field of the initiation,
propagation and arrest of brittle frac-
ture." Brittle fracture of steel struc-
tures has been a problem for many years,
but it has received increased attention
since world War II when a number of
steel ships failed. Brittle fracture fail-
ure, characterized by a lack of ductillityi
and energy absorption, usually occurs;
without warning and is often catastro-ii
phic.
The object of the research is to find
out v.-hy and when steel may become
subject to brittle fracture and to pro-
vide the designer with methods of avoid-
ing such conditions. Major research
work, muc*^ of which has been carried
out at the University of Illinois, has
contributed to improved design prac-
tices. Recent research carried out by Dr.
Hall and his colleagues includes studies-
of fracture propagation in wide steel I
plates, studies of fracture initiation as
affected by different welding procedures,
and application of research findings to
design.
Fallout Proof Homes?
Protection against nuclear warfare
may be built into American homes if
architects and engineers follow ideas
being developed at the University of
Illinois.
The U. S. Office of Civilian Defense
has approved a $20,000 contract with
the University of Illinois' Small Homes
Council-Building Research Council for
preparation of a 32 page manual on
making residential construction more re-
sistant to the effects of nuclear attack.
Possibilities are being considered for
making the shelter area a regularly-
functioning part of the home. Factors
being studied are the advantages of
strengthening joints and other areas in
frame construction and reinforcement of
masonry construction. The heat reflect-
ing factors of paints, exterior surfaces
and roofing materials are also being con-
sidered.
Brian Crumlish, Woodstock, 111.,
Architect, has been employed full time
on the project under Prof. Rudard A.
Jones, SHC-BRC director. The Uni-
versity of Illinois' Department of Civil
Engineering which has been a leader in
studying effects of blast and heat from
nuclear explosions and protection against
these and against radiation is also sup-
phing vital information for the manual.
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C.E. Student Receives Design
Award
Larry D. Stroup, a senior in Ci\il En-
gineering at the University of Illinois,
has received a $50 sixth place award
in the annual James F. Lincoln Arc
Welding Foundation design award pro-
gram for engineering undergraduates.
Fifty-five luidergraduates in 22 uni-
versities and colleges throughout the
L'nited States shared $10,000 in awards
in the 14th annual engineering under-
graduate program sponsored by the
foundation. The competition was initi-
ated to stimulate interest in scientific
study and research to advance the design
of arc welded machines and structures.
Larry's entry was "Design of a Port-
able Sawmill." He conceived the idea
of bringing the sawmill to the timber
after observing the labor and cost in-
volved for Southern Illinois farmers to
haul logs to stationary sawmills. The
Hrst mill from Stroup's plans was built
by John Phillips of W^alnut Hill, five
miles from Stroup's home town of
Dixon, Illinois.
New Communications
Computer
The L ni versify of Illinois' giant
Wullenweber radio direction finder is
being teamed with a new >428,098 elec-
tronic computer for enlarged research
on the ionosphere. This study of the
radio-reflective layer some 100 miles
above the earth's surface is the newest
step in \arious L. of I. projects to in-
vestigate long distance radio communica-
tions.
The three year old direction-finder is
the largest in the world and is accurate
to one-quarter of a degree. It has noted
such imvisual effects as signals from
Washington, D.C., arriving from the
north instead of the east. Such vagaries
reveal information about the ionosphere
just as reflected light may reveal infor-
mation about an irregular mirror.
Current research tacilities are being
augmented by a high-frequency trans-
mitting station in Lubbock, Texas, 800
miles southwest of the L". of I., and a
receiving station in Ottawa, Canada,
800 miles northeast. Signals beamed
from Texas and reflected to Canada by
the ionosphere over the I . of I. cam-
pus will provide information from di-
rectly above the direction-finder.
Data at the three points will be auto-
matically recorded and synchronized
within one ten-thousandth of a second
for anahsis by the new Bendix com-
puter. The computer will be housed
near the direction-finder, located a few
miles west of the L rbana-Champaign
campus.
The project is being carried out by
the L . of I. department of electrical en-
gineering under Prof. Edgar C. Hay-
den and Prof. Albert D. Bailey, with
Prof. Robert S. Smith in charge of com-
puter and information handling. The
L . S. Office of Naval Researcli and the
Na\y's Bureau of Ships are financing
the project.
Cheaper Highway Construction
Thousands of dollars may be sa\ed in
highway construction through a bulletin
being published by the University of Il-
linois' Engineering Experiment Station.
It represents a method for more accur-
ateh' calculating the qiiantity of water
which must be handled by a culvert.
This information is essential to properly
size the many small drains which, as
part of the nation's highway construc-
tion, cost a billion dollars a year.
Present calculations are based on a
75-year old formula which allows wide
margin for individual estimate. This re-
sults in unnecessarily expensive and
o\ersized or inefficient and undersized
construction.
The new method was developed by
Prof. V^en Ten Chow, Lniversity of
Illinois Department of Civil Engineer-
ing, in research sponsored by the Illinois
Division of Highways and the L'nited
States Bureau of Public Roads. It is
based on the knowledge of iiow fast
rain runs off various types of soils and
other surfaces. Charts of current hy-
drological information form precise
data with which the practicing engineer
can plan construction. The design is
based on the heaviest rainfall expected
under nomial conditions rather than
the abnormal hea\'\' storm which mav
occur onl\ once in a century. ( Field
Studies are nov.- being made to verif\
factors involved.)
Prof. Chow's bulletin "Hydrological
Detennination of Waterway Areas for
the Design of Drainage Structures in
Small Drainage Basins" presents the
new method and its background. Copie-.
are $1.50 from L'nivcrsity of Illinois
Engineering experiment Station.
U. of I. Receives Three
NSF Grants
Three National Science Foundation
research grants totaling $324,680 have
been made to the University of Illinois.
The first grant of $195,980 will sup-
port a series of films for training ninth
grade algebra teachers. The series will
be under the direction of Max Beber-
nian, director of the Lniversity of Illi-
nois' Committee on High School Mathe-
matics. This grant will pennit revising
and extending the Lniversity of Illi-
nois' mathematics film project from its
present 20 sound films towards a goal
of 49, including three or four sub-series
of films. Complete sequences of filmed
classroom instruction, with Prof. Beber-
man and other mathematics authorities
as teachers, have been nationally ac-
claimed and are in constant use in the
LICSM project teacher training pro-
gram throughout the country.
The second grant of $73,900 is for
continuation of research titled "Alloys
of Transition Elements." The research
will be under the direction of Paul A.
Beck, Department of Mining, Metal-
lurg\', and Petroleum Engineering. The
grant will further the iinestigation of
metals with incomplete electronic struc-
ture, particularly those with "d-band
deficiency." Research will include form-
ulation of theoretical models of certain
transition elements, carrying out of cal-
culation based upon the models, and
testing of the models by comparing cal-
culated properties with experimental
data.
The third grant was a chenustry
grant of $54.8f)U for support of research
entitled "Electron - Deficient Com-
pounds." Theodore L. Brown, Depart-
ment of Chemistry and Chemical Engi-
neering, will be in charge of the re-
search. It will iinolve reactive sub-
stances that decompose readily in air or
water, and that require handling in an
atmosphere of inert, dry gases. Study
of electron-deficient lithium, boron com-
pounds, as well as tri-methyl-aluminum,
which have higher ratios of bonding
components to electrons than are usual-
ly found, will be exteiuled under the
grant. The emphasis will be on the
study of lithium compounds.
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Engineering Alumni Convention
By Art Becker, EE. '66
Engineering is a booming profession.
Its exploding breadth and variety pose
formidable obstacles lo counselors and
administrators in their attempt to de-
fine, explain, and present it as the ap-
proachable and attractive career that it
is.
The Engineering Alumni Committee
of the College of Engineering at the
University of Illinois was formed with
this realization in mind. As more young
persons attend college and seek careers
requiring professional education, career
counseling has been receiving increased
attention. The nation's educators and in-
dustrialists have recognized the import-
ance of such counseling, but with the
wide variety of careers now opened to
the college-educated person, the counsel-
or's work is becoming continually more
complex and difficult. The Engineering
Alumni Committee is devoted to assist-
ing high school counselors in one phase
of this task b\' attempting to present stu-
dents with an accurate, up-to-date pic-
ture of engineering as a career.
The Conimitee is a relatively young
organization, founded with the aid of
Illinois' Dean Everitt in 1950, and its
establishing principle has not been al-
tered : that high school students with
abilities and interests leading to satisfac-
tion and success in engineering would
understand the opportunities, challenges,
and rewards of the profession. Recruit-
ing an army of new engineers is not
the purpose of the Committee; quality,
rather than quantity, is stressed. The
Committee's concern is the growing en-
gineering manpower shortage and its im-
plications for national survival ; it is in-
volved in placing engineering in an ac-
curate proportion with other fields, so
that students recognize the profession
for what it is, and do not mistakenly
choose one career when their interest
lies in another.
Fast programs pursued by the Com-
mittee include discussions on college en-
trance requirements, teaching machines,
and high school physics and math
courses. The annual fall convention of
the Committee is the highlight of each
year's activity where members are ad-
dressed by teachers and practicing engi-
neers and may view instructional films
or take part in panel discussions dealing
with new thoughts on engineering coun-
seling. Participants in the work carried
on by the Alumni Committee are chosen
by the existing Committee members;
they may be asked to attend, or may
apply for acceptance.
The Committee this year, on October
26th and 27th, treated its guests to an
engaging and thought-provoking time-
table of events. Dean Everitt opened
the first day's program with an address
on the problems of high school counsel-
ing. A panel discussion on the image of
engineering followed, moderated by
Dean Opperman and conducted by high
school counselors. The second day's dis-
cussion turned to more specific topics.
Deans Pierce and Price (Chicago Un-
dergraduate Division) spoke on current
trends in enrollment, and a report on
the highly-regarded JETS (Junior En-
gineering and Technical Societies) was
delivered by that organization's State
Director, David Reyes-Guerra. But the
ladies stole the show—excellent talks on
the place of women in engineering were
delivered by the Miss Kathy IVIiller, U.
of I. co-ed in ^Vletallurgical Engineer-
ing, and Miss Betty Lou Bailey, a
highly successful engineer from General
Electric's Valley Forge Space Technolo-
gy Center.
The dominant theme of the conven-
tion was, in fact, the role played by
women in engineering. Dean Opper-
man's remarks dealt with increasing op-
portunities and increasing salaries engi-
neers can expect to find in their field.
But while the profession grows more
satisfying and challenging each year, in-
terest among high school students is not
sufficient to the demand. A more intense
program of counseling is needed. Stu-
dents seem to misunderstand the field
simply from lack of contact with prac-
ticing engineers. It is no problem to dis-
cuss liberal arts, education, or agricul-
ture with a graduate of one of these col-
leges, but engmeers are rarely found on
high school staffs. Adequate counseling
for the engineering profession is the
only remedy. One area in which it cur-
rently fails is in dealing with interest-
ed girls. Questionnaires sent by Dean
Opperman to co-ed students of engi-
neering revealed that their high school
counselors "did everything to discour-
age" their interest.
Miss Betty Lou Bailey, however, re-
fused to be discouraged, even when she
found herself the lone woman in a grad-
uating class of 7U() engineers. Her de-
gree in Mechanical Engineering was
won in 1950, and she has since held a
great variety of engineering responsibil-
ities at General Electric. One of her
outstanding credits is a patent on the
design of an exhaust nozzle for the J-93
engine.
Miss Bailey amiounces she does not
play at campaigning for female suprem-
acy, but does wholeheartedly encourage
more of her sex to take advantage of
engineering's inviting opportimities. She
admits that some firms just will not hire
women engineers, but surveys do show
that over 65' ( will. Counselors should
recognize the openings and promote in-
terest among girls. The weaker sex is
able to handle the job—after all, a con-
struction engineer's task is to direct, not
to wield, a sledge hammer.
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Reflections of Telstar
Remember the picture above? It flashed across your
television screen on a hot night last July. Perhaps
you remember that it originated from France. And
that it reached the U. S. via Telstar, the world's first
private enterprise communications satellite.
Since that summer night, the Bell System's Telstar
has relayed electronic signals of many types — tele-
vision broadcasts, telephone calls, news photographs,
and others.
But there's one Telstar reflection you might have
missed. Look into the faces of the Bell System people
below and you'll see it. It is the reflection of Telstar's
success that glowed brightly on the faces of all who
shared in the project.
Their engineering, administrative and operations
skills created Telstar and are bringing its benefits
down out of the clouds to your living room.
These Bell System people, through their talented,
dedicated efforts, make your phone service still better,
more economical, and more useful.
The reflections of Telstar are many.
A^B Bell Telephone Companies
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Technocutie
Ma4<Ue WcdteM
TECH's star photographers proved
themselves to be excellent judges
of beauty when they chose Miss
Marcie Walters as this month's
TECHNOCUTIE. Shortly after they
photographed Marcie, she v/as cho-
sen Queen of the Dolphin Water
Show. Marcie has also been Miss
Decatur and a finalist in last year's
lllio and Dolphin beauty contests.
Miss Walters, a cheerleader (in
more ways than one), is a LAS
sophomore from Forsythe, III., and
a member of Alpha Chi Omega
sorority. She enjoys drama, speech,
bowling, sewing, and piano.
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Ambitious, talented young men with new
ideas and a zest for challenge will find
unusual opportunity at Delco Radio Division,
General Motors Corporation.
Delco enjoys an enviable reputation for attracting
and retaining top-notch talent in the
electronics field. We feel it's a result
OPPORTUNITY
is voiirs at
DEICO
solid state electronics
of the atmosphere at Delco where
the individual finds opportunity
to exercise and develop his
abilities to the fullest.
Our recently completed 125,000 sq. ft.
Research and Development Center
provides unlimited facilities
for utilizing these abilities
in the investigation and development
of such space age devices as semi-
conductors, computers, static inverters,
thermoelectric generators, power supplies,
machine controls, to name but a few of
Delco's current projects.
To this combination of outstanding talent and
facilities we attribute our pattern of success
over the years. To this same combination
we look for continued success as we assault
the challenges of the future.
Why not cast your lot with a leader
in the field? Arrange an appointment
with our interviewer when he visits your
campus, or for additional information
write: Mr. C. D. Longshore, Supervisor
—Salaried Employment.
ELCO Radio Division of General Motors
KOKOMO, Indiana An equal opportunity employe',
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Skimming
Industrial
Headlines
Edited by Art Becker, EE. '63
Thermoelectric Refrigerator
Soon the world's first thermoelectric
refrigerator will be solil coniniercialh
by Norge dealers. It contains no moving
parts, compressor, or refrigerant fluid.
Instead, a direct current passing through
a junction of dissimiliar metals will pro-
duce the cooling eiifect. The unit pro-
vides two cubic feet of food storage.
Microminiature Counter Tube
EON Corporation has de\eloped an ul-
tra-tiny counter tube which can be im-
planted directly into blood vessels, body
cavities, or solid tissues without causing
tissue damage. With a number of such
counters connected to data-recording
equipment, hospital research teams can
monitor the uptake or excretion of
radioactive tracer compounds.
Visible Light Laser
1 hf Perkui-Klmer Corporation and
Spectra-Physics, Inc., of Mountainview,
California, have announced the produc-
tion of the first visible-light continuous
wave laser for the commercial market.
Developed jointly by the two companies,
it will be marketed by Perkin-Elmer.
The unit is a helium-neon gas phase
laser which emits a continuous bright
red beam of coherent visible light at a
wavelength of 6328 angstroms.
Microwave Cooking
1 he same microw a\ es that are used to
send radar messages and television pic-
tures can now cook a complete meal in
90 seconds or 40 complete meals in one
hour. A magetron produces the 2450
megacycle waves which cook the food
in a cool, tightly-sealed oven. Only the
food is heated.
Wireless Portable TV Camera
A wireless TV camera weighing 20
pounds with its 40 pound companion
back-pack was used for the first time
during the CBS TV^ coverage of Scott
Carpenter's orbital space flight in "Au-
rora 7." The Japanese-built camera
uses a standard 7" image orthicon cam-
era tube that can be fitted with a zoom
or any other standard lens. The back-
pack consists of a complete microwave
relay transmitter and a rechargeable
battery. The two units can be separated
by as much as 1500 feet and still pro-
duce broadcast quality pictures.
New Outlet For Antifreeze
Supermarkets and disojunt liouses are
becoming big outlets for antifreeze due
to a rise in do-it-yourself mechanics.
About half the antifreeze put in car
radiators each vear is done at home.
For The Office That Has
Everything
1 he water-cooler gang in almost any
office should welcome the latest cooler.
The device is the same size and shapj
as ordinary coolers, yet besides cold
water, it dispenses hot water for mak-
ing coffee and has a refrigerator-and-icc-
cube compartment for storing drinks
and '"od.
Fruit Floats Into Cans
CherricN at a West Coast plant are
going upstream to be canned, reports
Factory, McGraw-Hill publication.
The plant found that using water to
float fnn't up a grading table and down
into cans is less bruisitig than using
cfMuentional conveyor belts.
Slip-On Car Chains
Tire cliains now are on the market
that the manufacture claims can be put
on in less than a minute per v,-hecl.
No jacking or moving is needed to
put on the chains. Bent-wire handles
make it easy to slip the chain up and
over and in back of the tire, the com-
pany says.
The High-Priced Spread
Scientists recentl\ learned that the
Pillar of Delphi, a wrought-iron column
about 24-feet high in India, had with-
stood the ravages of corrosion for 1600
years—thanks to butter. In ancient
t.'mes, Indians annointed the pillar with
butter at religious festivals. Can Blue
Bonnet match that?
Ultrasonic Water Meter
Scientists in Rliode Island have de-
\eIoped a device that measures the ve-
locity of rivers with ultrasonic sound
wa\es. The device sends waves down
and across the river to a receiving ap-
paratus which is so sensiti\e it can meas-
ure the extra speed added to the wa\es
bv the ri\er flow.
Keeping Coal Cool
Dry ice is being used to keep coal
cool enough to prevent spontaneous com-
bustion. Pipes perforated and filled with
dry ice are hammered into piles of coal.
Tlu's not only decreases the temperature,
but also spreads a blanket of carbon
dioxide which smothers a fire.
Automatic Tire Pressure
.\ car and truck sup|)ly firm has de-
veloped a system that automatically cor-
rects tire inflation according to all
changing vehicle and road conditions
while the vehicle is in motion. Should a
leak develop, the system pumps air to
the tire until repairs can be made.
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Pencil-Thin Treillage must be made of a metal that
flows evenly and fully Into every part of intricate molds.
It must also resist corrosion and be able to absorb hard
blows without breaking. Because Malleable iron has all
these requisites, it is used for highest quality treillage
in traditional and contemporary designs.
Two And One IHaff Foot Long Gear Racks for boat
trailers look like costly machined bars These racks are
now Malleable iron castings, and are used without any
finish machining. A concave impression running along
the entire length underneath closely fits the pipe to
which it is welded.
Which Would
You Design As
Malleable
Castings ?
Automotive Engine Connecting Rods are prime ex-
amples of highly stressed parts. Alternating tension
and compression for millions of cycles demands high
fatigue strength. Modern design, testing and produc-
tion techniques have been combined to produce
pearlitic Malleable connecting rods of superlative quality
that are now being used in American cars.
Send for this 16 page "Malleable
Engineering Data File." You will find
this informative brochure is an excellent
reference piece.
MALLEABLE?
Malleable Founders Society. Union Commerce Building, Cleveland 14, Ohio
Limited-Slip Axle Differential Components of the de-
sign shown require high strength, hardenability and
close tolerances. Expensive machining is eliminated by
creating complicated interior details with shell molding.
The use of pearlitic Malleable provides the desired
combination of material and process for economical
and reliable parts.
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ELECTRONICS
ENGINEERS
& PHYSICISTS:
If space
is your future,
your career
is with Hughes
IN ASTROSPACE
IN AEROSPACE
IN TERRASPACE
IN HYDROSPACE
As f;ir back as 1890. Jules Verne
visualized excursion trains to
the moon. Today — 72 years later —
Hughes offers you the opportunity
to play an important part in man's
actual conquest of space.
Help us .soft-land the SURVEYOR
on the moon — or work with us on
exciting advanced projects such as:
ANTIMISSILE DEFENSE
SYNCOM (Communications satellite)
PLASMA PHYSICS & ION PROPULSION
ADVANCED FIXED-ARRAY RADAR SYSTEMS
LASER & MASER RESEARCH & DEVELOPMENl
NUCLEONICS & MOBOT* SYSTEMS
SOLID STATE MATERIALS & DEVICES
DATA PROCESSING & COMMAND-CONTROL
B.S., M.S. and Ph.D. Candidates
Members of our staff will conduct
CAMPUS
INTERVIEWS
= November 6 and 7, 1962
Find out more about the wide range o(
activities, educational programs and reloca
allowances offered by Hughes.
For Interview appointment or informationa
literature consult your College Placement
Director. Or write: College Placemen! Offic
Hughes. P.O. Box 90515, Los Angeles 9, Cal
Creating « new world with ELECTRONICS
HUGHES
HUGHES AIRCRAFT COMPANY
1
.J
An equal opportunity employer.
•Trademark Huphcs Aircraft Company
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ANSWER: AG's Career Acceleration Program
It takes only eight months in AC-IVIilwaukee's
"Career Acceleration Program" to become an
important member of one of the nation's top
inertial guidance development and manufacturing
operations. You will add to your technical back-
ground eight months of formalized classroom
instruction in: Ballistic and Cruise Missile Instruc-
tion and Laboratory, Engineering Analysis (Servo
Mechanisms), Principles of Airborne Digital Com-
puters, Basic Principles of Inertial Guidance,
Probability and Statistics, and the Philosophy of
Reliability— plus rotating job assignments in
Engineering, Manufacturing and Reliability
Departments.
In 32 weeks you're working on guidance systems
for Thor, Titan II and Apollo and a modified Bomb-
ing Navigational System for the B-52C&D.
you've multiplied your opportunities for advance-
ment with up-to-date knowledge in this rapidly
changing area.
MILWAUKEE— In addition to the "Career Acceleration
Program" there is a Field Service Program: Two- to
four-month classroom and laboratory On-the-Job
Training Program which involves training on inertial
guidance systems or bombing navigational systems.
Domestic assignments follow completion of program.
BOSTON—Advanced Concepts Research and Develop-
ment On-the-Job Training Program—AG's Boston
Laboratory is engaged in development of navigational
systems for manned aircraft, ballistic missiles and
space vehicles.
LOS ANGELES—Advanced Concepts Research and
Development On-the-Job Training Program—AC'S Los
Angeles Laboratory is occupied with advanced guid-
ance research for space vehicles and ballistic missiles,
plus research in special purpose digital computers.
If you will soon have a BS, MS, or PhD in EE, ME, or
Physics, contact your placement office or write Mr.
G. F. Raasch, Director of Scientific & Professional
Employment, Dept. 5753, AC Spark Plug Division,
South Howell, Milwaukee 1, W/isconsin.
AC SPARK PLUG # THE ELECTRONICS DIVISION OF GENERAL MOTORS
MILWAUKEE • LOS ANGELES • BOSTON • FLINT An Equal Opportunity Employer
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Wonkel Engine
I
(('.finlinucd from page 10)
I *Sealing. The apex seals, by centri-
[fugal force, must remain in continuous
contact with the bore. Since the rotor
not onh lias a planetary movement
around the output shaft center but also
turns aroiuid its own center, there is a
dual rotation which continuously \aries
the speed of the apex seals. (On one of
the engines currentl.v being tested, the
seal velocity ranges from 1,752 ft./min.
to 4,020 ft. min. with an average pres-
sure of 10 atmospheres.) As a result,
these seals are subjected to inward and
outward alternating radial accelerations,
and the forces due to these accelerations
must be added to or subtracted from
the centrifugal force intendeil to keep
them in continuous contact with the
bore. Of course, this phenomenon is not
peculiar to the N. S. U. Wankel engine
but is characteristic of any vane type
blower or pump. It is. however, a po-
tential source of trouble.
X. S. l . engineers have already set-
tled on solutions to some of these and
other problems. For example, the sin-
gle rotor engine is inherently out of bal-
ance. Although th,' rotor itself is bal-
anced about its own center, this center
is at the center of eccentricity of the
output shaft. The forces created by these
out of balance masses have been fulh'
balanced by attaching compensating
masses to the output shaft on each side
of the rotor. However, due to the cool-
ing oil pulsating through the rotor, those
masses produce another problem unless
the cooling pa-sajies within the rotor
are always full of oil. This oil should
be under high pressure to prevent aera-
tion, but since this is difficult to maintain
at high speeds, a medium of low pres-
sure is used throughout.
Engineers devoted considerable effort
to minimizing power losses due to in-
efficient rotor cooling. The planetary
movement of the rotor, in an orbit about
the output shaft, complicated the cooling
problem. In fact, it was found that sev-
eral bhp were absorbed by the purely
parasitic churning of the oil in the
rotor. The solution was to inject the
coolant into the rotor through a hollow
output shaft and extract it using sta-
tionary guide vanes to give the oil cen-
tripetal velocity towards the return pas-
sage. The vanes are surrounded by a
sheet metal face sealing ring which is
now fitted rather loosely, having previ-
ously had a tendency to distort from
heat, causing failure to seal effectively.
Another major problem was the qual-
ity of the rotor bearing which ojieiates
under multiple forces. Primarily, it must
be capable of \vithstanding the Huctuat-
ir.g combustion impulses together with
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the centrifugal forces created by the
cooling fluid within the rotor. The bear-
ing loads are not great enough to pre-
clude the use of onlinary bearings. They
have been tested and, at present, multi-
row caged roller bearings are favored
and will be used until more knowledge
of characteristic engine behavior is ac-
cunuilated.
Most of the \. S. r. Wankel en-
gine's advantages stem from its rotarv'
action which eliminates much of the
no'.se, vibration, and wear resulting
from the complex interactions of recip-
rocating engines. Reciprocating pistons
must be brought to a complete stop at
the end of each stroke and then
must be accelerated in the opposite di-
rection. The resulting inertia losses in-
crease in proportion to the square of the
engine's speed, preventing efficient oper-
ation at high rpm. Rotating parts, on
the other hand, do not stop and reverse,
allowing efficient operation at high
speeds. The prototype was capable of
17,000 rpm indicating that the rotarv'
engine is a promising alternative in at-
tempts to achieve high power from
small, light engines.
Like to Deal with the Abstract?
For the engineer who wishes to be
well read but lacks the time. Engineer-
ing Dcfiartni'enttil Reports and Theses
1961 mav be an answer. This publica-
tion, Engineering Experiment Station
Circidar 73, contains abstracts and bibli-
ographic material for reports published
departmentally in the University of Illi-
nois College of Engineering during the
period July 1, 1060, to June 1, 1961.
Titles, authors, and advisors are present-
ed for master's theses and doctoral dis-
sertations.
Circular 73 is available free of charge
from Engineering Publications, I niver-
sity of Illinois, L'rbana.
—Outlook
New Lead for Old
Lead can be salvaged 99.75 per cent
pure from automobile storage batteries
by means of a new Hungarian process.
They key to the new process is the addi-
tion of sodium hydroxide and sodium
sulfide during a two-step refining smelt
operation.
Bonuses In Stamps
Wives and children of employees in a
Louisiana plant aie pushing Dad to
vvf)rk harder. 'Fhe company gives away
green stamps to workers who increase
productivity, save material or boost
sales.
* COLUMN CHUCKELS *
Statistics show that X'assar graduates
have 1.7 children, while Yale graduates
have 1.4 children on the average. This
proves that women have more children
than men.
• * •
Two men were living east in a plane,
making the first air trip of their lives.
'I'he plane touched down at St. I^ouis,
and a little red truck sped f)ut to its
side to refuel it. The plane l.inded again
in Cleveland and again the little red
truck dashed out to it. 'Hie third stop
was .Albany and the s.ime thing hap-
pened.
The first of the two men looked at
his watch and turned to his companion.
"This plane, " he said, "sure makes won-
derful time."
"Yep," said the other, "and that little
red truck ain't doing .so bad either."
» » *
A Texan, new Iv arrived in England,
was playing poker with a couple of the
natives. He was pleasantly surprised
upon picking up an e.irly hand to see
four aces in it.
"I'll wager a pound, " said the Brit-
isher on his right.
"Ah don't know how v'all measure
your money," drawled the Texan, "but
ah reckon ah'll have to raise you about
a ton."
* * *
A sweet old lady, always eager to
help the needy, spied a particularly sad-
looking old man standing on a street
corner. She walked over to him, pressed
a dollar into his hand and said, "Chin
up."
The next day, on the same corner,
the sad old man shufHed up to the laily
and slipped ten dollars into her hand.
"Nice picking," he said in a low
voice. "He paid nine to one."
A lobbyist who was opposing any
large appropriation for a state college
approached a legislator who boasted ot
his self-education.
"Do you realize," asked the portly
lobbyist gravely, "that up at the state
college men and women students have
to use the same curriculum."
The legislator looked startled.
"And the boys and girls often ma-
triculate together?"
"No!"
The loobvist came closer and whis-
pered, ".And a young ladv student can
be forced at any time to show a male
professor her thesis?"
The legislator shrank back in horror.
"1 won't vote em a damn cent!
"
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The story of this new type of timing gear ilhistrates why the die casting in-
dustry is one of the most challenging a young engineer can enter. Notice that the
center of the gear is a metal die casting, while the teeth are of cast nylon, bonded to
the metal center. The result is a gear of tremendous tooth strength, which runs quieter and
wears longer than conventional gears. This one took a lot of thinking, engineering and
experimentation to work out, but it's worth the effort to us . . . and to our customers. If
such creative development thinking appeals to you, consider the die casting industry as you
formulate career plans. Wc would be pleased to have you submit your resume at any time.
New Products Corporation
BENTON HARBOR. MICHIGAN
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X-15— the famed research rocket plane
that has reached speeds over 4000 mph
and altitudes of 314,000 ft. Re-entering
the atmosphere on the way back home,
friction can make it glow like a red hot
poker. The intense heat on the surface
of the ship would soften and weaken
materials normally used in aircraft con-
struction. What kind of metal can be
counted on to stay strong at the red
heat of re-entry? Engineers found the
answer to this difficult problem in a
Nickel-containing alloy strong enough
to resist sizzling temperatures of 1000
degrees, and more.
How Inco Nickel helps engineers make new designs possible and practical
Today's engineer is aware of the
advantages of Nickel-containing
metals. He knows that Nickel, or
one of its alloys, can make hun-
dreds of new designs — from the
strong, heat-resistant skin of a
research rocket plane, to the com-
plex parts of a moon surveyor-
perform better and last longer.
You'll find Inco's List "A" helpful
and informative. It has descrip-
tions of 200 publications, covering
applications and properties of
Nickel and its alloys. Write:
Educational Services,
The International Nickel Company, Inc.
G7 Wall Street, New York 5, N. Y.
2000 mph airliner—a supersonic jet that
will fly from New York to London in
just over 2 hours at speeds of 2000 mph,
and at 70,000 ft. altitudes. What will
hold her skin together? Logical choice:
a brazing alloy containing palladium
(one of the 14 elements produced by
International Nickel), providing great
strength at high temperatures— up to
630° F—caused by supersonic speeds.
Moon crawler. Sometime during 19G4,
this spider-like object— the "Surveyor"
— is expected to land on the moon's sur-
face and transmit information to earth
on what the moon looks like and what
it is made of. What metal will this
machine need to withstand the extreme
cold? Most likely a Nickel-containing
alloy to provide toughness at sub-zero
temperatures.
JNCO. INTERNATIONAL NICKEL
The International Nickel Company, Inc., is the United States affiliate oi The Intel natii.nal Nickel Company of Canada, Limited
-producer of Inco Nickel, Copper, Cobalt, Iron Ore, Tellurium, Selenium, Sulfur and Platinum, Palladium and other Precious Metals.
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AT NASA, YOU'RE IN THE AEROSPACE CENTER OF THE FREE WORLD
BOUNDLESS
OPPORTUNITIES in space research
OPPORTUNITIES for career development
No matter what degree or academic level you have at-
tained, NASA offers the graduate engineer or scientist
unparalleled opportunity for continued professional
growth.
At NASA, you'll play a significant role in answering
modem mankind's greatest challenge—the conquest
of space. You'll participate in history-making proj-
ects and work with eminent professional people.
NASA offers outstanding work-related graduate study
programs. While on full salary, you can take graduate
courses for credit during working hours at a nearby
university, with tuition paid. Seminars conducted by
world-famous scientists and engineers are frequently
held.
NASA offers you a wide choice of work areas, un-
equaled facilities, and outstanding opportunities for
professional achievement and advancement.
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Should this environment interest you, write the Per-
sonnel Officer of the center you prefer:
NASA Headquarters, (BPH) Washington 25, D. C;
Goddard Space Flight Center, Greenbelt, Maryland;
Langley Research Center, Hampton, Virginia; Lewis
Research Center, Cleveland, Ohio; Marshall Space
Flight Center, Huntsville, Alabama; Ames Research
Center, Mountain View, California; Flight Research
Center, Edwards, California; Manned Spacecraft Cen-
ter, Houston, Texas; Launch Operations Center, Cape
Canaveral, Florida; Wallops Station, Wallops Island,
Virginia; Western Operations Office,
Santa Monica, California.
NATIONAL AERONAUTICS AND
SPACE ADMINISTRATION
NASA is an equal opportunity employer. Positions
are filled in accordance with Aero-Space Technology
Announcement 252-B.
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Calvin W. Emerson, Purdue BSME
'60, MSME '62, inspects hollow air-
cooled turbine blades after a test
run of a first-stage prototype wheel
in a turboprop engine power sec-
tion. Emerson is one of numerous
young engineers engaged in applied
research on advanced gas turbine
engines now under development by
the Allison Division of General
Motors. Blades of the type shown
in the wheel have played a major
role in boosting horsepower as
much as 63% in development en-
gines. These air-cooled blades
operate in higher inlet gas tempera-
tures with a lower blade surface
temperature than uncooled blades,
making possible improved fuel con-
sumption as well as increased
horsepower output.
THE ENERGY CONVERSION DIVISION OF
GENERAL MOTORS, INDIANAPOLIS. INDIANA
• ADVANCED TURBINE ENGINE DEVELOPMENT—Allison,
world leader in the design, development and production of turbo prop
engines, is extending their capabilities to meet changing military needs.
Current programs greatly advancing the state of the art include
developments for V/STOL applications and programs to maximize fuel
economy and range through air cooled turbines and high temperature
regenerative cycles.
And, in other fields, first and second stage rocket engine cases designed
and produced by Allison for Minuteman have achieved a 100 per cent
reliability record. Allison's steadily growing competence in the field
is reflected in the forward strides made in titanium and glass filament-wound
ICBM cases. Also, Allison has developed a highly efficient regenerative
liquid metal cell that may point the way to a powerful, yet compact,
electrical system for space-age applications.
Atomic Energy Commission's announcement of negotiations with Allison
as prime contractor for development of MCR (Military Compact Reactor)
also creates long-range opportunities in the nuclear field. Perhaps there's
a place for you in the creative environment at Allison. Talk to our
representative when he visits your campus. Let him tell you first-hand
w hat it's like at Allison where ""Energy Conversion Is our Business."
An equal opportunity employer
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When is
an Engineer
a Portrait
Painter E
K
i
The answer is ALWAYS.
His whole professional life
is involved with sketching,
,
drawing, drafting and
rendering pictures of
I
his ideas.
The working tool that gives
the best graphic repre-
sentation of his ideas is
world-famous Castell #9000
drawing pencil. Milled by
the exclusive microlet process
for graphic saturation, it
gives bold density of image.
It glides across the paper
without stumbling over
gritty spots. Exceptionally
strong in needlepoint or
chisel point, it won't break
under heavy pressure.
Castell's 20 superb degrees,
8B to lOH, are controlled
to a rigid standard of
uniformity.
Many student and working
engineers prefer Locktite
Tel-A-Grade Holder with
Castell #9030 Lead,
identical in grade and
quality to Castell drawing
pencils.
Since engineers must rely on
graphite to give expression
to their ability, you'd be wise
to use Castell, the drawing
pencil of the masters. Make
your selection at your college
store today.
A.W.FABER-CASTELL
s
Pencil Co., Inc.
Newark 3, N. J.
ENGINEERING CALENDAR
Dece
3
mber
4
4
5
5
5
5
6
10
11
n
n
n
12
12
12
13
14
14
17
18
20
25
Atenna Lab Seminar, Prof. G. Deschamps
4:00 p.m.-141 EE
"The Chemistry of Metal-Cyclopentadienyls and Metal-
Cyclooctatetraenes," Dr. M. D. Rausch
4:00 p.m.— 1 1 2 Chem Annex
AIEE - IRE
7:30p.m.-151 EE
ASCE, "Consulting Engineer Practice," H. O. Johnson
7:30 p.m.— 1 16 E. Chem.
"Experiments on Theta Pinch Diagnostics and Injection of
Plasma Across Magnetic Fields," Dr. F. Ribe
2:45 p.m.-119 PL
Physical Metallurgy Colioquim, Dr. D. O. Thompson
4:00 p.m.—21 8 Ceramics
ISGE
AIIE
7:00 p.m.-253 MEB
SWE
7:00p.m.-141 EE
"Combustion Within Liquid Propellant Rocket Engines,"
Dr. Robert S. Levine
4:00 p.m.-253 MEB
"Microwave Propagation in High Density Megneto-
Plosmas and Its Application as a Diagnostic Tool,"
Dr. T. Consoli
4:00 p.m.-141 EE
"On the Mapping by a Cross-Correlation Antenna System
of o Distribution of Partially Coherent Radio Sources,"
R. MacPhie
4:00 p.m.-141 EE
"Complex Compounds of Zero-Valent Platinum,"
Miss L. J. Park
4:00 p.m.— 1 12 Chem Annex
7:30 p.m.— Illini Union General Lounge
7:30 p.m.—Traffic Engineering Lab
ACS
ITE
MIS
7:30p.m.-220TL
"Electron Microscopic Observation of Magnetic Domain
Walls in Thin Films of Nickel and Cobalt," Dr. J. Silcox
EMS
7:30 p.m.-220 TL
AFS
7:00 p.m.— 1 Foundry
"Quasi-Commutativity," Prof. I. N. Herstein
4:00 p.m.-314AH
"Diffusion-Controlled Bubble Growth," W. M. Buehl
4:00p.m.-l 16 E. Chem
ASME
7:00 p.m.-319 Greg Hall
"The Conical Log Spiral Antenna," J. Dyson
4:00 p.m.-141 EE
"The Analogy Between Chelate Stability and Inductive
Effects on Aromatic Legends." E. J. Olszewski
4:00 p.m.— 1 1 2 Chem Annex
Vacation— 1 :00 p.m.
Merry Christmas
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It happens at Du Pont. Frequently. That's because 1350
technically trained employees are engaged solely in pioneer-
ing research. They're in the business of discovery, develop-
ment and follow-through. Sometimes the newly discovered
chemical poses the question, what to do with it?
For instance. Dr. Thomas J. Swoboda, a member of the
Central Research Department staff, and his associates re-
cently discovered a new family of metallic compounds,
chromium manganese antimonides. They're unusual materi-
als. Over a specific temperature range they are magnetic.
As temperature drops, the magnetism does too.
The chart, pictured with Dr. Swoboda, shows the sharp
magnetic transition. To the right, the material is ferri-mag-
netic, to the left (at low temperatures), anti-ferromagnetic.
So we have a solution. Now to find the problem it will
solve. This situation was largely true when nylon was dis-
covered. Only later did we find the many problems which
its unique characteristics would solve—from cord for air-
plane tires to plastics for gears.
New products, new jobs
There's opportunity here for men of virtually every technical
skill. For further information about chromium manganese
antimonides, and about working for Du Pont, just fill out
and mail the coupon.
MPOE An equal opportunity employer
Better Things for Better Living . . . through Chemistry
E. I. du Pont de Nemours & Co. (Inc.)
Nemours Building, Room 2531-11, Wilmington 98, Delaware
Please send me ttie literature indicated below.
D Du Pont and ttie College Graduate
D Mechanical Enoineors at Du Pont
D Your Engineering Opportunities at Du Pont
D Chemical Engineers at Du Pont
D Chromium (Manganese Antimonides Information
Name-
Class— -Maior_ -Degree expected-
College
My address-
City -Zone - -State-
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Technoquips
The new recruit didn't salute the
colonel. "Do you realize who I am?"
asked the officer, "I run this entire
camp. I'm in charge of twenty-five
thousand soldiers."
"You got a good job," said the pri-
vate, "don't louse it up."
•s «• *
A certain Business Administration
professor was unpacking some glass-
ware he had received from the factory.
Seeing that one jar was upside down
he explained, "How absurd, this jar has
no mouth." Turning it over he was once
more astonished, "Why, the bottom's
gone too," he explained.
* * *
Imagine the little boy's embarrass-
ment when he opened the wrong door in
a train station waiting room and hol-
lered "Extra paper."
* * *
Chemistry Professor: "Young man,
why aren't you taking notes?"
Student: "I don't have to sir, I've
got my grandfather's."
* * •*
Then there was the M.E. who step-
ped up to the bar very optimistically,
and two hours later went away very
misty optically.
^ -* *
While visiting America, a lovely
French maiden discovered both her visa
and her money had vanished. She was
in great despair until an enterprising
yoiuig sailor came to her rescue.
"My ship is sailing tonight," he said,
"I'll smuggle you aboard, hide you in
the hold and provide you with food and
blankets. All it will cost you is a little
affection."
She consented and he carried out his
promise, visiting her several times daily.
This went on for several weeks until
one day the captain of the ship discov-
ered the sailor paying her a visit. After
the sailor had gone, he confronted the
girl and upon hearing her sad story
mused, "I admire the young seaman's
ingenuity. However, I feel it's only fair
that I inform you this is the Staten Is-
land Ferry."
Chem. Prof.: This fluid tiuns blue
•f your luiknown is basic, and red if the
unknown is acid."
Student: "Sorry, but I'm color blind.
Got anything with a bell on it?"
CHEMICAL ANALYSIS OF
irOMEN
ATOMIC WEIGHT: Reputed to
be 120. Isotopes are known through 90
to 180.
OCCURRENCE: Found both free
and combined. In combined state it is
found with man.
PHYSICAL PROPERTIES: All
colors, sizes and shapes. Seldom found
in pure state. Boils at nothing and will
freeze without reason. Siuface is usual-
ly covered with film of paint or oxide in
various colors and depths. Unpolished
specimen turns green in presence of high-
ly polished one. All varieties melt if used
correctly. Density is not so great as gen-
erally supposed.
CHEMICAL P R O P E R T I E S
:
Highly explosive and dangerous in inex-
perienced hands. Extremely active in the
presence of men. Possesses great affinity
for gold, silver, platinum and all preci-
ous stones. Has the ability to absorb
great quantities of expensive food and
drink. Ma\' explode spontaneously when
left alone with man. Sometimes yields to
pressure. Fresh variety has great mag-
netic attraction, but ages rapidly.
USE: Chiefly experimental. Efficient
cleaning agent. Acts as a positive or neg-
ative catalyst in the production of fevers.
I think vour rlFreshman
:
spoiled.
Senior: No, it's just the perfume she
is wearmg
Professor: "Tell us what you know
about nitrates.
"
Chem. E. : "I don't know much about
them except that they're cheaper than
dav rates."
* * *
Angry father: "What do you mean
by bringing my daughter home at this
hour of the morning?"
Engineer: "Have to be in class bv
eight."
A man came into a drug store and
asked for some invisible hairnets for
his wife. When he got them from the
clerk, he asked, "Are you sure they're
invisible?"
"Sure they're invisible," was the an-
swer. "I've been selling them all morn-
ing and we've been out of stock for a
month."
He had been bitten by a dog, but
didn't give it much thought until he
noticed that the wound was taking a
remarkably long time to heal. Finally
he consulted a doctor who took one
look at it and ordered the dog brought
in. Just as he had suspected, the dog
had rabies. Since it was too late to give
the patient serum, the doctor felt he
had to prepare him for the worst. The
poor man sat down at the doctor's desk
and began to write. His physician tried
to comfort him.
"Perhaps it won't be so bad," he said.
"You needn't make out your will,
right now."
"I'm not making a:iy will," replied
the man. "I'm just writing out a list of
people I'm going to bite!"
Dear Sir:
I am engaged to Thelma and have
been informed that you were seen kiss-
ing her. Kindly call at my fraternity
house at seven Friday evening and make
an explanation.
Jerry
Dear Jerry
:
I have received a copy of your form
letter and will be present at this meet-
ing.
Bill
Freshman: "I hate this damn place."
Sophomore: "It could be worse."
Junior: "It's rough, but think of the
future I'm building!"
Senior: "I hate this damn place."
"I don't like Bill," confided a coed
to her roommate. "He knows too many
naughty songs."
"Does he sing them to you?" asked
her friend.
"Well, no—but he whistles them."
What the Professors mean when they
sa\'
:
See me after class ... (It has slipped
my mind
)
Pop Quiz ... (I forgot my lecture
notes)
I will derive . . . (formula has slip-
ped my mind
)
Closed book quiz . . . (memorize
everything, including the footnotes)
Open book quiz ... (oil your slide
rule and wind your watch)
Honor System . . . (alternate seats)
Briefl\' explain . . . (not less than
1000 words)
» * »
"Whaddva mean, she's a drug ad-
dict?"
"Usually under the influence of some
dope."
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Kodak beyond the snapshot
(random notes)
Resist educstion
A certain engineering college recently
asked us for a contribution not of money
but of a small object suitably symbolic
to deposit in the cornerstone of a new
building. After thinking about it a bit,
we sent three intricately shaped bits of
metal so small that one of them got lost
and never found its way into the box
that will be opened some day to show
our descendants the topics that engineers
in 1962 regarded as fresh and promising.
Is it not true that the engineering mind
today is much occupied with working
metals and semiconductors in ways to
get as much performance as possible
from as little bulk as possible?
Doggone right. In addition to making
deposits in cornerstones, we have been
busy expanding the line of photosensitive
resists on which this hot new art so
strongly depends. Everybody in it should
be delighted to learn of KOR. a new one
that's 10 to lb times as sensitive to arc
light and 30 to 100 times as sensitive to
tungsten light as Kodak's well-known
resist, KPR. This opens up the possibil-
ity of exposing KOR by a projected
image instead of by contact printing,
but the photographic speed is still a little
low for an ordinary enlarger. .\ high-
intensity projection printer will turn
the trick.
It you don't even know what we are
talking about, you have a dangerous
blind spot in your education which you
could repair quickly by sending a buck
to Eastman Kodak Company, Rochester
4, N.Y. for a copy of "Photosensitive
Resists.
"
Cheaper than rubies
maybe
We have entered the laser rod business.
This decision looks logical enough.
Lasers are a) very, very, very promising
and b) connected by a strong thread to
a technologv' about which we feel cocky
—namely, non-silicate rare-earth glass,
which we broke open commercially 25
years ago for photo lenses.
It was a thrill to hear that a rod of
ours commenced action at a threshold
of only 4 joules at room temperature. It
emitted at 1.06^ by transition of Nd''
from 4F, .. to 41 ,, , (not down to ground
state, which is 4K .). Its time to techno-
logical obsolescence will be inevitably
and indubitably short.
Meanwhile, for the people busy feel-
ing out the ground rules of laser engi-
neering for machine tools, weapons, etc.,
our neodymium-boron- barium-lanth-
anum-thorium-strontium glass is a good
first choice because 1 ) neodymium needs
no refrigerants (fluorescence doesn't re-
turn Xd" to ground state); 2) 1.06^ is
convenient to phototubes, phosphors,
and photography; 3) threshold for laser
action comes at ''s the energv' input that
Nd" needs in silicate glass.
V'ou have heard of ruby lasers ? They
depend on Cr". Cf ' depends on the
crystal field to define its energy levels.
Rare earths don't need a crystal field
because their 4f levels are shielded by
5s electrons. Therefore they can work
in glass, which can come big and homo-
geneous. .-Mready a 2" x 'A" rod with
ends tuned to reflect ~ lOCvi and 98'f at
1.06/1 costs less than a decent used
motorcycle.
Adhesive findings
.\lr. Guy \. Martin, IIU Vale Blvd.,
S.E., Albuquerque, N.M., has found
EASTMAN 910 Adhesive vastly supe-
rior to soft solder for transmitting ultra-
sonic vibration. He has used up to 60
kc and electrical power inputs up to 200
watts at temperatures up to 200°F.
When he feeds energy like that
through a solder bond from a transducer
of laminated nickel sheets to an applica-
tion tip, the solder deteriorates progres-
sively and the transmission drops steadily.
An EASTMAX 910 bond acts differ-
ently. Without apparent change, it
transmits three to four times as long as
solder takes to reach disintegration.
When the 910 bond finally snaps, it
does so all at once with an audible snap.
In the case of aluminum bonded to the
nickel, rupture always takes place be-
tween the adhesive film and the alum-
inum. With other metals, plastics,
ceramics, or glass bonded to the nickel,
the rupture divides itself between one
interface or the other and doesn't appear
within the film.
Mr. Martin claims that for some 30
years Kodak has been very obliging in
furnishing him helpful information from
time to time. We claim that in volun-
teering his adhesive findings, he has now
amply repaid us. We shall be very happy
to furnish you, too, with helpful infor-
mation for 30 years. EASTM.-VX 910
.Adhesive is obtainable in a S5 sample
kit from Eastman Chemical Products,
Inc., Kingsport, Tenn. (Subsidiary of
Eastman Kodak Co.). It develops great
strength within seconds.
ALL SORTS OF PRODUCTS. ALL SORTS OF CAREER DEDICATION AT KODAK FOR THE SCIENTIFICALLY ORIENTED, B.S.. M.S.. OR PH.D.
EASTMAN KODAK COMPANY
Rochester 4, N.Y.
AN INTERVIEW
WITH G.E.'s
DR. GUY SUITS,
VICE
PRESIDENT
AND DIRECTOR
OF RESEARCH
Dr. Suits has managerial responsi-
bilify for the General Electric Re-
search Laboratory and as a member
of the Company's Executive Office
he is directly concerned with G.E.'s
over-all research programs and
policies. He joined G.E. in 1930 os a
physicist, and holds 76 patents, is
Chairman of the Directors of in-
dustrial Research, member of the
National Academy of Science,
Director of American Institute of
Physics, previous Chairman of Naval
Research Advisory Committee and
Fellow of the AIEE, AAAS, and IRE,
and has been Vice President and
Director of Research since 1945,
For complete information
about these General Elec-
tric training programs, and
a copy of Dr. Suits paper
"The New Engineer And His
Scientific Resources," write
to: Personalized Career
Planning, General Electric
Company, Section 699-05,
Schenectady 5, New York.
How Scientists and Engineers
Work Together in Industry
Q. Dr. Suits, I've heard a good deal about the scope of your programs. Is your
research mostly in physics and electronics?
A. This is a common misconception. The work of the many laboratories of Gen-
eral Electric "covers the waterfront" in science and in advanced engineering tech-
nology. Some laboratories specialize in electronics research, others in atomic power,
space technology, polymer chemistrv, jet engine technology, and so forth. Actually,
the largest single field represented by the more than 1000 Ph.D. researchers in
General Electric is chemistry.
Q. Is this research performed principally by people with Ph.D. degrees in
science?
A. General Electric research covers a broad spectrum of basic and applied work.
At the Research Laboratory we focus largely on basic scientific investigations, much
as in a university, and most of the researchers are Ph.D.'s. In other Company
laboratories, where the focus is on applied science and advanced engineering, engi-
neers and scientists with B.S. and M.S. degrees predominate. Formal college training
is an important preparatiim for research, but research aptitudes, and especially
creative abilities, are also very important qualities.
Q. What are the opportunities for engineers in industrial scientific research
and how do scientists and engineers work together in General Electric?
A. Classically, engineers have been concerned with the problem "how," and
scientists with the question "why." This is still true, in general, although in ad-
vanced development and in technological work scientists and engineers work
hand-in-hand. Very close cooperation takes place, especially in the increasingly
important fields of new materials, processes, and systems. Certainly in General
Electric, a person's interest in particular kinds of problems and his ability to solve
them are more important than the college degree that he holds.
Q. What does it mean to an engineer to have the support of a large scientific
research effort?
A. It means that the engineer has ready access to the constant stream of new
concepts, new materials, and new processes that originate in research, and which
may aid his eftVirt to solve practical problems. Contact with research thus provides
a "window" on new scientific developments—world-wide.
Q. How does General Electric go about hiring engineers and scientists?
A. During each academic year, highly qualified technical people from General
Electric make recruiting visits to most college campuses. These men represent
more than 100 General Electric departments and can discuss the breadth of G.E.'s
engineering and science opportunities with the students. Thev try to match the
interests of students and the Company, and then arrange interview visits. The
result of this system is a breadth of opportunity within one company which is
remarkable.
Experienced technical people are always welcome, and thev are usually put in
contact with a specific Company group. Where no apparent match of interests exists,
referrals are made throughout General Electric. In all cases, one finds technical
men talking to technical men in a really professional atmosphere.
Q. Are there training programs in research for which engineering students
might be qualified?
A. There certainly are. Our 2-year Research Training Program at the General
Electric Research Laboratory gives young scientists a chance to work with ex-
perienced industrial research scientists before carrying out research and develop-
ment on their own.
In addition, there are seven Company-wide training programs. Those that attract
the largest number of technical graduates are the Engineering and Science,
Technical Marketing, and Manufacturing Training Programs. Each includes on-the-
job experience supplemented by a formal study curriculum.
Of course, not all graduates are hired for training programs. In many cases,
individuals are placed directly into permanent positions for which they are suited
by ability and interest.
GENERAL ELECTRIC
